Characteristic changes in conditional reflex behaviour among depressive patients have been described by Alexander (1) , Astrup (2) , Faddeyeva (4) , Ivanov-Smolensky (5), Protopopov (6) , and others. The special emphasis in our study was to establish the differential conditional reflex patterns-the overt manifestations of the specific pathophysiological changes-of the different depressive illnesses.
Method and Procedure
Our method was based on the classical conditioning model; we employed the GSR technique and exposed the experimental population to the procedure developed in our laboratories during the past four years.
The experimental population consisted of 28 subjects, seven normal volunteers and 21 patients, the latter equally distributed among the three depressive categories (neurotic, endogenous and schizophrenic). All of the patients were newly admitted cases and none of them had received any medication for a considerable length of time prior to the experiment. All of them were prototype cases of their respective diagnostic categories. 1 .·.·.·Douglas Hospital, formerly Verdun Protestant Hospital, Verdun, Quebec.
The four groups were matched for age and sex.
The conditioning test was conducted in a partially sound-proof, humidity and temperature-controlled room. Here subjects were seated in an arm-chair facing a light box at a distance of five feet, at eye level. The two conditional stimuli-the white and the yellow light-were administered through the light box while the 900 cycle/second tone, unconditional stimulus, administered with maximal intensity, was presented through earphones. The resistance-or conductance change, resulting from the changes in sweat gland secretion in response to the stimuli administered was transmitted through silver electrodes fixed to the right palm and forearm, to a four-channel polygraph which served as a recording device. The test procedure was programmed. The duration of each conditional stimulus was 3.6 seconds and that of the unconditional stimulus 0.4 seconds. The interstimulus interval ranged from 14 to 16 seconds (and in the orienting period from 21 to 39 seconds). The whole procedure lasted approximately 30 minutes during which period 70 stimuli were administered. The sequence of stimulus administration is presented in Table I . 
The sequence of stimuli administered during the experimental procedure (W-white light, V-yellow light, T-tone).
The data were tabulated and differences among and within groups were considered. In addition to nonparametric analyses of variance the Fisher Exact Probabilities test was used on the frequency scores and the Mann-Whitney U-test on the latency and amplitude scores.
The following response patterns were analyzed: 1) Orienting Response. 2) Unconditional Reflex (conditioning period). 3) Unconditional Reflex (differentiation period). 4) Unconditional Reflex (reversal period). 5) Disinhibition. 6) Conditional Reflex. 7) Differentiation. S) Reversal.
Results

1) Orienting Response.
During the orienting period two indifferent stimuli (white and yellow light) were administered alternatingly four times. The number of responses were counted (frequency) and their amplitude and latency measured and expressed in Ohms and seconds respectively. Frequency and latency analyses failed to reveal any significant differences, the amplitude analyses showed several significant differences. The amplitude of the control group was significantly higher than that of the neurotic depressives (.002), endogenous depressives (.01), and schizophrenics (.02). The orienting response amplitudes of the endogenous depressives and schizophrenics were significantly higher than the orienting response amplitudes of the neurotic depressive group-.004 and .01 respectively.
Furthermore, closer inspection of the mean amplitudes of the responses in the four groups to the eight indifferent stimuli revealed that the amplitude of the orienting response in the normal control group is very high to the first indifferent stimulus administration, and the amplitude curve sharply decreases in the subsequent trials. The amplitude curve of the neurotic depressive group differs from this only quantitatively i.e. a very low score to the first indifferent stimulus administration with a subsequently slowly decreasing response curve. The response curve in the other two groups (endogenous depression and schizophrenia with depression) remains uneven throughout the consecutively administered indifferent stimuli thus differing qualitatively from the amplitude curve of normals and neurotics.
Conclusions:
a) The amplitude curve of the orienting reflex of the normal group differs quantitatively from the amplitude curve of the neurotic depressive group and qualitatively from the endogenous and the schizophrenic depressive group. b) There is no difference in the amplitude curve of schizophrenic depression and endogenous depression.
c) The amplitude curve of neurotic depression is distinctly different from the amplitude curve of endogenous and schizophrenic depression.
2) Unconditional Reflex (conditioning period). The amplitude and latency of the responses to the ten unconditional stimuli administered during the conditioning period were evaluated. Normal controls showed higher amplitude of response than the neurotic depressives (.002), endogenous depressives (.002) and schizophrenics (.02). Significant differences also appeared when the neurotic and schizophrenic groups were compared (.02) and when the endogenous depressives and schizophrenics were contrasted (.002). The latency analysis revealed that the normal controls had a significantly shorter latency time than the neurotic depressives (.002) and the schizophrenics (.05).
a) The significantly greater amplitude of the unconditional response differentiates the normal control group from the three pathological categories and the significantly shorter latency time of this response differentiates them from schizophrenic and neurotic depressives. b) There is no meaningful difference in unconditional reflex amplitude between patients manifesting neurotic and endogenous depression.
c) The significantly greater amplitude of the unconditional reflex differentiates the schizophrenic depressive group from patients manifesting neurotic or endogenous depression.
3) and 4) Unconditional Reflex (differentiation and reversal period). The unconditional stimulus was administered during the period of differentiation eight times (at the end of the white light) and during the period of reversal nine times (at the end of the yellow light). Again the normal controls showed a higher amplitude of response when compared to the neurotic depressives (.001 in differentiation period, .002 in reversal period), the endogenous depressives (.001 in differentiation period, .002 in reversal period), and schizophrenics (.001 in differentiation period, .002 in reversal period). The neurotic depressives showed a significantly lower response amplitude than the schizophrenics during both periods (.01 differentiation, .02 reversal). The neurotic depressives showed a lower amplitude than the endogenous depressives during the reversal period only.
a) The significantly greater amplitude of the unconditional response differentiates the normal control group from the three pathological groups. b) There is no meaningful difference in unconditional reflex amplitude between patients manifesting endogenous or schizophrenic depression.
c) The significantly lower amplitude of the unconditional response in the differentiation and reversal periods differentiates neurotic depression from schizophrenic depression. The significantly lower amplitude in the reversal period only differentiates neurotic from endogenous depression.
5) Disinhibition.
After the administration of indifferent stimuli (in the orienting period), the unconditional stimulus (tone) is presented twice. This is followed by the combined administration of conditional and unconditional stimuli (in this order, but overlapping at the end).
The term disinhibition implies that in the course of the orienting period the increasingly strong internal inhibition successively reduced the amplitude of the responses to indifferent stimuli in the consecutive trials and that this internal inhibitory mechanism is interfered with by the administration of the unconditional stimulus. The measure of disinhibition is the difference (increase) in amplitude of the response to the last stimulus in the orienting period and the first stimulus in the conditioning period.
Analysis of the data revealed that the amplitude of disinhibition was significantly greater in the normal controls than in schizophrenic depression (.01) and in endogenous depression (.05) . No other statistically significant difference between any two groups was found.
Inspection of the amplitude of 'disinhibition' data of the individual cases in the experimental groups revealed that all the normal control subjects showed disinhibition. The neurotic depressive group differed from this only quantitatively, i.e. only the majority of the cases showed disinhibition. On the other hand the majority of the patients in both the endogenous depression and schizophrenic depression groups did not show disinhibition, thus differing qualitatively from the normal controls and the neurotic depressive group.'
Conclusions:
a) The amplitude of disinhibition of normal controls differs quantitatively from the amplitude of disinhibition of neurotic depressives and qualitatively from the endogenous and schizophrenic depressives.
b) There is no difference in the amplitude of disinhibition between patients manifesting endogenous depression or schizophrenic depression (the majority in both groups could not be disinhibited). c) 'The amplitude of disinhibition of neurotic depression is distinctly different from the amplitude of disinhibition in endogenous and schizophrenic depression.
6) Conditional Reflex.
One of the two formerly indifferent stimuli (the white light) is presented in 14 to 16 second intervals, 10 times in association with the unconditional stimulus (the latter is given at the end of the conditional stimulus) and three times alone. The number of responses which precede the unconditional stimulus administration are counted (frequency) and their amplitude and latency measured and evaluated.
Analysis of the data revealed that the normal control group presented a significantly greater number of conditional reflexes, than any of the three pathological groups (.01). No other statistically significant differences among any two groups were found.
Inspection of the data relating to the number of subjects presenting a conditional reflex to the consecutive trials also revealed that the greatest number of trials were required to acquire a conditional reflex in endogenous depression while the stability of the conditional reflex in this group is greater than in any of the other categories.
The normal controls showed significant differences in amplitude and latency when compared to the three pathological groups (.002). The endogenous depressives showed longer latency and greater amplitude of conditional reflex than the neurotic depressives (.02) and longer conditional reflex latency than the schizophrenic group (.05).
Conclusions:
a) The significantly greater number of conditioned responses and the significantly greater amplitude) differentiates the normal control group from the three pathological categories. b) There is no difference in frequency, amplitude and latency of the conditional reflex between patients manifesting schizophrenic and neurotic depression.
c) The slow acquisition and stability of the conditional reflex differentiates the endogenous depressive group from the other three categories. The significantly greater amplitude and longer latency time of the conditional reflex differentiates this group from the neurotic depressive group and the significantly longer latency time of the conditional reflex differentiates it from the schizophrenic depressive group.
7) and 8) Differentiation and Reversal.
After the conditioning process the positive conditional stimulus (white light) was administered immediately preceding (and coinciding at the end) the unconditional stimulus on eight occasions and four times alone. The positive conditional stimulus was alternatingly administered with the negative conditional stimulus (yellow light). Differentiation of conditional stimuli was considered to be present if a response occurred to the white light and no response occurred to the yellow light. Thereafter the formerly negative conditional stimulus was administered on nine occasions, immediately preceding (and coinciding at the end) the unconditional stimulus and in three cases alone, while the formerly positive conditional stimulus was administered on twelve occasions without being reinforced. Reversal of conditional stimuli was considered to be present if a response occurred to the yellow light and no response occurred to the white light.
Analysis of data revealed only one significant comparison. The normal controls showed significantly higher frequency of differentiation than the schizophrenic group (.01).
Conclusions:
a) The significantly greater conditional stimulus differentiation differentiates the normal control group from the schizophrenic depressive group.
b) There were no meaningful differences among the groups in the frequency of conditional stimulus differentiation and reversal.
Discussion
Analysis of Descriptive Findings.
It is presumed that the profile of depression would be the sum of the characteristic changes which occur commonly in all three pathological groups. These characteristic changes are present in the lowered responsivity of the three pathological groups to environmental stimulations manifested in the significantly lowered amplitude to the indifferent stimulations in the orienting response and also in the significantly lowered amplitude of the unconditional reflex to the unconditional stimulations and of the conditional reflex to the conditional stimulations, as compared to the normal controls. Furthermore there was also a significantly reduced condition-ability in the pathological groups as compared to the normal controls. In spite of all these findings however, note should be made that since neither schizophrenic nor neurotic non-depressed controls were included in our study, we cannot exclude the possibility that the described changes are related to specific mechanisms equally present under these non-depressed pathological conditions. Therefore, it is not possible to establish the conditional reflex profile of depression solely on the basis of these findings; however suggestive these findings may be. On the other hand, our findings support that the differences among the different depressions are real and that our conditional reflex test can reveal these differences. The qualitatively different orienting reflex behaviour. and the potential for disinhibition clearly differentiates the neurotic depressive from the other two pathological groups. Significantly stronger amplitude of the unconditional reflex, with a prolonged latency time, and impaired conditional stimulus discrimination, characterize schizophrenic depression and discriminate it from endogenous depressions. The latter group is further characterized by slowly-formed but stable conditional reflexes.
Pavlovian Inferences.
All reflex activity, according to Pavlov, has one of two forms, unconditional or conditional. The unconditional reflexes constitute the basis of the external behaviour of the animal upon which the conditional reflexes are developed to become the complete behaviour. The two elementary basic processes of the nervous system are excitation and inhibition which are influenced by external and internal stimuli and which in turn exert an over-ruling influence on reflex manifestations (3) .
In a Pavlovian frame of reference our findings are as follows: in neurotic depressions there is only a quantitative deviation from the normal, while in endogenous and schizophrenic depressions there is also a qualitative one. The two basic processes remain qualitatively unchanged in their interaction in neurotic depressions; they only function on a lower level than in normals. On the other hand, in both endogenous and schizophrenic depression there is an increasing dominance of the inhibitory (protective) process which is responsible for the ultraparadoxical response in the majority of cases to the presentation of the external disinhibitory stimulus. Thus the amplitude of the responses decrease instead of increase. In addition to this, in schizo-phrenic depression, dissociative phenomena are also present manifested in the significantly stronger, greater amplitude of the unconditional reflex with a relatively longer latency time than in endogenous depression. These stronger unconditional reflexes are present together with approximately equally strong but less stable conditional reflexes and relatively weaker differential inhibitory potential if compared to the endogenous depressions.
Neurophysiological Hypothesis.
It was Gastaut's school which formulated the hypothesis on the function of different morphological structures in the conditioning process. According to them the application of a stimulus at the beginning procedure results in a startle response with its visceral correlatives and generalized desynchronization of the electroencephalogram. This corresponds to the activation of the brain stem reticular formation. The startle response is followed by a reaction of attention (orienting response) in which Gastaut pointed out the influence of the intralaminar and thalamic reticular nuclei, in their more localized desynchronizing effect on electroencephalographic activity. Thus, Gastaut contrasted the primitiveundifferentiated signal-emotional quality of the startle response to more appropriately attentive recognition in the orienting reflex. During conditioning, after repetitive combination of two stimuli, the formerly indifferent stimulus, when conditioned, evokes desynchronization of the electrical activity of the corresponding region of the unconditional stimulus, thus supposedly involving an infracortical closure between the afferent pathways of the conditional and unconditional stimuli.
In our findings, evenly decreased functioning of the thalamic and brain stem reticular nuclei is suggested in neurotic depressions. This decreased functioning of thalamo-reticular nuclei is thought to be responsible for the decreased amplitude of the orienting response and for the relatively decreased disinhibition which is the result of external inhibition (startle response) and thus is related to brain stem reticular functioning. In endogenous and schizophrenic depressions, in addition to this quantitative decrease, a qualitatively different functional change in these structures may also take place, which may be responsible for the uneven response amplitude curve and the absence of disinhibition. In the schizophrenic depressions the decreased ability to differentiate between conditional stimuli indicates the involvement of neocortical functions as well.
Summary
A conditional reflex test procedure was described which enabled us to reveal and measure the characteristic differences among neurotic, endogenous and schizophrenic depressions. The differences found among the depressive groups were expressed in conditional and unconditional reflex variables. The revealed changes direct attention to the possible pathophysiological basis of the different depressive conditions. This is suggested by the behavioural conditioning method but can only be proven through neurophysiological experiments.
